Introduction
Over the last three decades the American economy experienced three extended periods of economic expansion. Prior to the swift rise in the late 1990s, which continued into the new millenium, one of the longest and strongest expansions in U.S. history occurred between 1961 and 1969. Another long expansion occurred between 1983 and 1989. In the mid 1970s and early 1980s the U.S. experienced massive increases in inequality, slow wage growth and a fall in the real incomes of families in the bottom quartile of the income distribution. These developments were intermixed with cyclical expansions and contractions in the 1970s, 80s and early 1990s and the expenditure of billions of dollars to fight poverty and provide income support for poor families.
Official U.S. government poverty statistics declined dramatically in the 1960s and rapid economic growth that was evenly dispersed throughout the income distribution is the usual explanation for these developments. In the 1970s and 80s average growth was much lower and Bishop and Formby (1994) show that most of the benefits of economic expansions during this time period accrued to families in the top two quintiles of the population. Families in the bottom two quintiles lost ground with only small gains to those in the middle quintile. In an early contribution, Anderson (1964) anticipated that through time poverty in America would become less susceptible to economic growth and new policy initiatives would be required if poverty were to be permanently reduced. His argument was essentially that a substantial proportion of the poor was made up of children, the elderly and other adults who were disabled or incapable of full time work. These groups were simply not amenable to the poverty-reducing effects of economic growth. Blank (1991 Blank ( , 1997 and Blank and Card (1993) provide evidence showing that official U.S. government poverty statistics have become less sensitive to economic growth across time.
As a consequence, growth is believed to have become less effective as a poverty-fighting tool than it was in the 1960s. In this paper we reconsider the relationship between aggregate poverty and economic growth while controlling for a number of other variables that could influence changes in poverty across time. In addition to economic growth, we consider demographic factors, growth in transfer payments to the poor, and unemployment. A distinguishing feature of this research is that we not only investigate the official U.S. government poverty statistics, we provide a new time series of distribution sensitive Sen indices of poverty and analyze the effects of growth and other variables on this superior indicator of economic well-being among the poor.
The remainder of the paper is organized as follows. Section 2 briefly discusses the difference and relationship between the official U.S. poverty statistics and Sen's distribution sensitive measures of poverty. Section 2 also presents time series estimates of Sen indices of poverty in the United States for the period . Section 3 provides background information and briefly discusses the data used in the analysis. Section 4 presents our empirical results. The final Section briefly discusses policy implications and makes brief concluding remarks.
Official versus Sen Measures of U.S. Poverty Across Time
Most research relating to poverty in the United States makes use of official U.S. government poverty statistics that were developed by Mollie Orshansky (1965a Orshansky ( , 1965b and her colleagues at the Social Security Administration. These data are updated annually and are available from 1959 forward. Under U.S. law poverty is defined in absolute terms and is measured by a "headcount" of persons with equivalence scale adjusted incomes below what is referred to as the Orshansky poverty line. Since the seminal contribution of Sen (1976) it has been recognized that headcount measures of poverty like the one used in the United States are unsatisfactory. The difficulty with the headcount measure is that, while important, it ignores other aspects of the distribution of income, which may be equally important.
Before discussing how the deficiencies of the headcount measure can be overcome by using a distribution sensitive poverty index we briefly summarize how the headcount is measured in the United States. Beginning with the cost of the U.S. Department of Agriculture's economy food plan, which was intended for "… temporary or emergency use when funds are low," Orshansky determined the income requirements necessary to meet basic needs. Using the average cost of the economy food plan as a percent of low income budgets as a foundation, allowances for nonfood basic needs were included as a multiple of required food expenditures.
The procedure resulted in a set of poverty thresholds that vary by family size.
1 Across time these thresholds have been inflated to adjust for changes in the purchasing power of income. Sen (1976) argues persuasively that poverty should be measured and evaluated using a three prong approach that considers the headcount of a population living below the poverty line, the income shortfalls of the poor and the inequality of incomes among the poor. According to Sen, neither headcount nor income gap measures of poverty, either taken together or used alone, are adequate measures of poverty. In Sen's view, an acceptable measure of poverty must be distribution sensitive, which means that a transfer of income among families below the poverty line must influence the poverty index. If only the headcount matters, policymakers interested in 1. Detailed budget studies of consumer expenditures revealed that on average, one-third of low-income family resources were spent on food each year. The cost of the economy food plan was found to vary depending upon the age of the head and the size of the family. The cost of the food plan multiplied by three, yields the initial specific poverty thresholds used in measuring headcount poverty in the U.S.. reducing poverty could redistribute income from the most destitute of the poor to families ever so slightly below the poverty line and declare their poverty fighting policies to be a success.
THE SEN INDEX
Such transfers decrease the official measure of poverty, but are totally insensitive to the increased deprivation of the poorest of the poor. The redistribution of income from an intensely poor person to a less poor person always increases relative inequality among the poor and this is reflected in distribution sensitive measures. One of Sen's great accomplishments demonstrate that when the head count ratio and average income shortfall (poverty gap) of the poor are both constants, a rise in income inequality among the poor necessarily increases the economic deprivation among the poor. This is the case irrespective of whether the rise in income inequality among the poor is caused by market forces or a change in government policies.
To avoid the difficulties with the official headcount measure Sen proposes a poverty index that is simultaneously sensitive to headcount poverty, the income shortfall of the poor (poverty gap) and the distribution of income among the poor.
2
To incorporate all relevant dimensions of poverty, Sen proposes an index that is equal to the aggregated income gaps between each poor income and the poverty line, weighted by each individual's relative rank among the poor. The index, which we denote as S, can be rewritten as:
where H is the headcount poverty ratio, I is the ratio of the average income shortfall-to-the poverty line (hereafter referred to as the income gap of the poor or poverty gap), G p is the Gini coefficient of income inequality among the poor, and q is the number of people below the poverty threshold.
2. Watts (1968) was the first to devise a distribution sensitive poverty measure, but the Sen index is the most widely discussed due to its ease of interpretation and intuitive appeal. For a discussion another distribution sensitive index with some appeal see Foster, Greer and Thorbecke (1984) . Bishop, Formby and Zheng (1997) provide further discussion of the Sen index. Zheng (1997) provides a survey of all distribution sensitive measures of poverty.
To illustrate the superiority of the Sen index compared to the official poverty measure consider the following example. Suppose the headcount measure is based upon a threshold of, say $10,000. In other words, any person with an equivalence scale adjusted income less than $10,000 is considered poor. Suppose further that there are three persons (denoted as A, B, and C) currently in poverty. Their incomes are $9,900, $9,900, and $9,500 respectively. If the government redistributes income among the poor by taking $100 from B and giving it to A, the headcount measure considers this as a reduction in poverty. Person A now has an income of $10,000 and is no longer poor. Poverty appears to have fallen by a third.
The apparent drop in poverty when the headcount declines is not the complete story.
Before the income redistribution occurred the average level of income of those in poverty was approximately $9,767. Thus, on average the income shortfall (poverty gap) was $233. After the redistribution, which the headcount measure considers as a reduction in poverty, the average level of income of the poor becomes $9,650, implying an income gap of $350. It is not clear that there has been a reduction in poverty when the income gap rises. One of Sen's great accomplishments demonstrates that when the headcount ratio and average income shortfall (poverty gap) of the poor are both constants, a rise in income inequality among the poor necessarily increases the economic deprivation among the poor. This is the case irrespective of whether the rise in income inequality among the poor is caused by market forces or a change in government policies. Thus, if we redistribute income among the poor with the redistribution being from the least needy to the most needy (e.g., take $50 from both A and B, and transfer it to C), then the Sen index of poverty falls. Sen Indices, 1961 -1996 Population Survey) to estimate the income gap ratios and the Gini indices of inequality among the poor. The Sen indices are then calculated using Equation 1. It warrants emphasis that our estimates of the income gaps and Gini coefficients among the poor are made using the same mirco data the U.S. Census Bureau analyzes in measuring the official poverty headcounts. Thus, each of the three components of Sen's measure of poverty in Table 1 are estimated using the same data and are therefore comparable. reveals several insights that deserve emphasis. First, the time paths of the Sen index and the headcount ratio (the official measure of poverty) are similar, but not identical. Second, the income gap and the Gini coefficient of the poor appear to follow paths that are quite different from the headcount ratio and the Sen index. Third, the headcount measure is more volatile than other components of poverty and since the Sen index gives weight to H, I and G p, it too has less variability than the official poverty measure. Fourth, the income gap and Gini of the poor seem to vary together across time, but often move in a direction opposite of the headcount. For example, following the recession of 1990-91 the headcount has generally declined while the other components of poverty appear to have risen. Finally, Figure 2 shows that in the mid 1990s the income gap and inequality components of aggregate poverty returned to the historically high levels of the early 1960s.
U.S. Poverty Headcounts and

Background Issues and Data
It is useful to begin by discussing some background issues relating to previous work and the variables and data we use in making econometric estimates of the relation between aggregate poverty and economic growth. As noted above the official U.S. Government poverty statistics are available annually beginning in 1959. However, prior to the availability of these data, Anderson (1964) initiated an early literature that investigated the relation of poverty to economic growth. Thornton et al. (1978) and Hirsch (1980) followed up on this literature and used an ad hoc dependent variable that was believed to be a reliable proxy for the headcount ratio. Using the proxy rather than the official headcount statistics allowed construction of an annual time series beginning in 1947. More recent work by Blank (1991 Blank ( , 1993 Blank ( , 1997 and Blank and Card (1993) uses official poverty statistics.
The Sen index is the poverty measure of primary interest in this paper. As noted above, micro data, which are available beginning in 1961, are required to calculate the Sen measure poverty. For this reason we focus on the time period 1961 to 1996 for which official poverty statistics are available and Sen indices can be calculated. However, the older literature initiated by Anderson (1964) is useful because it contains extensive discussion of the appropriate specification of the econometric model and the independent variables that are relevant in sorting out the influence of economic growth across time. Therefore, we make use of the earlier literature to aid in specifying the model and guiding the choice of dependent variables.
The early literature initiated by Anderson (1964) focuses on the so-called "trickling-down effect" of growth on poverty. The essential idea is that when growth occurs it is most likely to benefit individuals and families who are not poor, but if growth is sufficiently robust some of the benefits eventually accrue to those at the bottom of the income distribution. As endogenous growth ensued and poverty declined it was believed that the trickle-down effect would diminish because the composition of the poverty population would increasingly reflect the hard-core poor, who were thought to be less susceptible to the effects of growth. Of course, if growth lagged or the economy went into recession as it did on a regular basis in the 1970s and 1980s poverty was expected to rise. Thornton et al. (1978) were the first to make econometric estimates of growth on the aggregate poverty rate across time. We follow Thornton et al. (1978) and use changes in aggregate poverty rate as our dependent variable. As explained above, we examine two measures of changes in aggregate poverty across time. First, in keeping with the most recent literature (Blank, 1991 , 1993 and Blank and Card 1993 we estimate the effects of economic growth and other variables on the official poverty statistics. Second, we examine the relationship between growth and changes in the Sen index reported in Table 1 . We include several additional independent variables as controls in estimating the effects of growth across time.
Our measure of economic growth is the year-to-year change in the Department of Commerce's new GDP series that is calculated using the chain rule for the implicit price deflator. 3 To hold the effects of changing demographic characteristics of the population constant across time we consider two variables. For the entire time period the change in the structure of American families is measured by the percent change in female family heads, which we estimate 3. The effects of the absolute change in GDP were also considered and the results were very similar to those reported below. from the March CPS. It is possible, as Lerman (1996) suggests, that a potentially important factor explaining the intransigence of poverty in recent years has been growth of families headed by mostly young unwed mothers. For the years 1976 through 1996 are able to extract a variable that measures the percent change in families headed by females who were not married and have never been married. Results for this twenty-year period and the never-married female family head variable are also reported.
Two additional control variables are also considered. Hirsch (1980) argues convincingly that unemployment should be included in the estimating equation to control for business cycle effects. Later researchers follow this path and Blank (1991) argues that the adult male unemployment rate is more stable than the overall aggregate rate. For this reason she uses the male unemployment rate in her work. We follow the same procedure in analyzing the most recent official U.S. poverty statistics and the Sen indices of aggregate poverty. However, we note that the empirical results are robust using either the male or aggregate unemployment rate.
The final dependent variable we use in the econometric analysis is per capita welfare benefits as measured by the Social Security Administration's time series Social Welfare Expenditures under Public Programs. 4 The logic of this transfer variable is that it is a reasonable proxy for the emergence and growth of the welfare state in America. Many conservative thinkers (cf. Rector and Lauder, 1995) believe that the growth of government transfers and the welfare state essentially robbed the poor of their initiative and caused them to become dependent upon the government for continuing transfers. According to this view many families choose to continue in poverty in order to receive welfare benefits. We refer to this as 4. The series includes all government transfers (state, local and federal) to low income families including medical benefits and other noncash transfers such as food stamps and school lunch subsidies. For a discussion of this statistical series see the Social Security Bulletin, July, 1995. To express total social welfare expenditures in per capita terms we divide by the aggregate population, not by the poverty or low-income population.
the welfare dependency hypothesis. If correct or even partially correct, the growth of per capita welfare expenditures should increase welfare dependency and diminish the poverty-reducing effects of economic growth across time. Thus, including the growth of welfare benefits as a control variable is quite appropriate in estimating the effects of growth across time.
An additional variable warrants brief discussion even though it does not directly enter into our econometric estimates. It is well known in the U.S. that even when growth was occurring in the U.S. during the mid to late 1970s and 1980s, real wages of workers at the bottom of the earning distribution were stagnant or declining in some sectors. In her work Blank (1991, 1993, 1997) finds that the poverty fighting effects of economic growth have diminished across time and argues that slow growth in real wages is the primary explanation. We provide information below on changing real wages in the bottom quartile of the U.S. wage distribution.
The Determinants of Aggregate Poverty
To investigate the determinants of official U.S. poverty measures and the Sen index of aggregate poverty we estimate the following basic equation.
To this we add growth and time period interaction variables in an effort to identify and test for the changes in the effectiveness of economic growth in reducing poverty across time. The results are reported in Table 2 . For convenience, we refer to the different econometric estimates in Table 2 as Model 1 (reported in Table 2 , column 1), Model 2 (reported in Table 2 , column 2), and Model 3 (reported in Table 2 , column 3). A total of six models are estimated, three for the official U.S. poverty statistics and three for the Sen index of poverty. Models 1 and 2 show the estimates for equation 2. It is apparent from Models 1 and 2 that the effects of growth on the Sen index of poverty across time are quite similar to the effects on the official headcount ratio. The growth variable, %∆GDP, is negative and highly significant in both Models 1 and 2. Similarly, the coefficient for Unemployment is positive and significant. Again, the results are similar in Models 1 and 2. The estimates reported in Table 2 provide no support for the welfare dependency hypothesis, the % ∆Transfers variable is small (negative) and insignificant.
To examine whether the effectiveness of growth in reducing poverty has diminished across time we modify the basic econometric specification used in estimating Model 1 and 2 by adding a new variable. The question we now investigate is related to Anderson's trickle-down hypothesis, which is briefly discussed above and in the work of Thornton et al. (1978 ), Hirsch (1980 and Blank (1991) . To test for possible changes in the effects of growth across time we We now focus on the two variables that are insignificant in all estimates reported in Table   2 . The logic of including % ∆Female and % ∆Transfers is straightforward. However, neither is statistically significant in any of the estimates reported in Table 2 . We briefly discuss each of these variables and the implications of our findings. Across time the percent of families headed by a female steadily increased rising from 10 percent in 1961 to approximately 18 percent in 5. The measure of real wages presented here is extracted from the National Income and Product Accounts and reflects average wages in the lowest paying 10 industries (e.g., retail trade, fishing, apparel etc.), which employ approximately 25 percent of all U.S. workers. The average wage is calculated by dividing the industry total wage payment by the full-time equivalent number of workers and aggregating to obtain the average wage of low earning workers.
1996. When American families' split-up females are usually economically worse-off and normally have custody of any children. It is well established that the incidence of poverty among children is higher in families headed by females. Therefore, as female headed families increase across time the expected sign of % ∆Female on aggregate poverty is positive. The estimates reported in Table 2 consistently reveal a positive relationship, but %∆Female is not a significant determinant of aggregate poverty when %∆GDP, % ∆Transfers and Unemployment are held constant. 6 Lerman (1996) points out that among identifiable demographic groups in the U.S., families with never married female heads have the highest incidence of poverty. Further, never married female family heads have grown rapidly across time. Therefore, it may be never married female family heads rather than all female family heads that significantly influence changes in aggregate U.S. poverty. Information on never married female family heads and their children are not available for the early years that we analyze in Table 2 . However, for the years 1976-1996 we are able to extract time series data for never married female family heads from the Pubic Use CPS tapes and examine whether this variable has a significant impact upon aggregate poverty.
Before discussing our findings an important issue relating to the treatment of unmarried females and their children warrants brief discussion. In the U.S., if an unmarried female with children lives with her parents, grandparents or another relative then the U.S. Census Bureau and the CPS Public Use micro data classifies her and her children as a "related sub-family" within the household. In the U.S. the primary family determines the poverty status of related subfamilies. Therefore, the only never married female families we consider are the ones who are not 6. %∆ Female approaches but does not reach significance at the 10 percent level in Model 1 of Table 2. a part of an extended family living in a household with a relative who is the head of the primary family. We find that never married female family heads not living with a relative, who is head of a primary family, steadily increased as a share of all families, rising from 2.4 percent in 1976 to 4.6 percent in 1996.
To investigate the influence of never married females we make two estimates similar to Models 5 and 6 in Table 2 . We replace % ∆Female Heads with % ∆Never Married Female Heads and include a time-growth interaction dummy variable to capture the weak effects of growth on aggregate poverty in the 1980s. The results are reported in Table 3 . The coefficient on never married female family heads is positive in both the headcount ratio and Sen index estimates, but insignificant. In the estimates of the effects on the Sen index (Table 3, column 2) we find % ∆GDP, Unemployment and % ∆GDP:1983-1989 to be significant, but there is no evidence that the change in never married females significantly influences aggregate U.S.
poverty.
Finally, we comment briefly on the welfare dependency hypothesis and the change in needs based transfers to the low-income population. These transfers increased dramatically across time and the variable % ∆Transfers is positive in all our estimates. Thus, the sign is consistent with expectations based upon the welfare dependency hypothesis. However, the econometric estimates are robust and reveal that growth in per capita transfers has no significant affect on changes in aggregate poverty across time. Therefore, our evidence provides no support for the welfare dependency hypothesis.
Conclusions and Policy Implications
This paper makes two contributions. First, we combine estimates of income gap ratios and Gini coefficients of poor Americans with official U.S. government poverty statistics to create a new time series of aggregate poverty for the period 1961-1996. Specifically, we estimate distribution sensitive Sen indices and compare them to the official poverty headcount ratios. Second we reexamine the effects of economic growth and other determinants of aggregate poverty across time. We provide empirical estimates of the determinants of the official poverty headcount ratios and Sen indices across time using several econometric specifications. We find that economic growth affects the Sen index and the official poverty measure in essentially the same manner across time. We confirm the finding of earlier research, which shows that the effectiveness of growth in reducing poverty has diminished somewhat across time. We show that the same conclusion holds when the Sen index is used to measure aggregate poverty. These results reveal that irrespective of the measure of aggregate poverty, the impact of the economic expansion in the 1980s was much smaller than the expansion in 1960s.
We include several other variables as controls to investigate the effects of growth on poverty across time. Unemployment is significant in most specifications and we find that changes in per capita transfers to low income families and changes in the percent of families headed by females and never married females have insignificant effects on aggregate poverty across time.
The results have several policy implications. First, once the Sen index is understood, virtually everyone will agree that it is a better indicator of poverty than the official headcount poverty indicator. However, our results reveal that growth and other variables affect the headcount ratio and Sen index in essentially the same manner across time. Thus, focusing exclusively on the headcount ratio, as policymakers often do, does not necessarily lead to serious error. Second, the growth in transfers to low income families and the increase in female headed and never married female-headed families are not significant determinants of changes in aggregate poverty across time. Finally, while the poverty reducing effects of growth are not as strong in recent years as in earlier periods, growth remains effective as an anti-poverty tool.
Policies that strengthen and prolong growth continue to have positive poverty fighting effects. 1. p-values in parenthesis ( ). *** significant at the 1 percent level; ** significant at the 5 percent level * significant at the 10 percent level Gini Index
